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consideration, however, shows that this view is not tenable at
any rate in the great majority of cases. The heads of the
negative parabolas, like those of the positives, are all on a
vertical line, and the distance of this line from the vertical line
through the origin is about the same as the corresponding
distance for the positive parabolas. It follows from this by
equation (2), p. 21, that the maximum value of the kinetic
energy of the particles is about the same for the negative as
for the positive particles. It is generally a little less, but the
difference Is not large. Now, to take a definite case, let us
suppose that the negative hydrogen atom owes its charge to
having been in chemical combination with, say, an atom of
carbon before passing through the cathode, the molecule
of the compound having been positively charged when in
the discharge tube and' thus acquiring a high velocity under
the electric field. After passing through the cathode the
molecule loses its charge, and then dissociates Into a positively
charged carbon atom and a negatively charged hydrogen
one. The kinetic energy acquired by the molecule CH, if
it had one charge of electricity, would be measured by V,
the potential difference between the anode and cathode
in the discharge tube. Since the mass of the carbon atom
is twelve times that of the hydrogen one, the kinetic energy
possessed by the latter would be measured by V/I3, so that
if this atom went through the same electric and magnetic
fields as the carbon atom, the horizontal deflection of the
hydrogen atom would be twelve times that of the carbon
one. The photographs show, however, that these deflections
are nearly equal. Thus the view that the negatively charged
atoms arise from the dissociation of rapidly moving neutral
molecules cannot be reconciled with the results of experiment.
The results, as far as they are known, are in accordance
with the view that the negatively charged atom began as